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Summary : The titled compound is synthesized from cyclopent[e]azulenide by 

applying Ziegler-Hafner’s azulene synthesis. The ‘H- and 13 C-NMR spectra 

indicate large contribution of the structure composed of two azulene-unit 

(10n) and some contribution of the polarized structure with cyclopentadienyl 

anion and cycloheptatrienvl cation structures at the terminal 5- and 

7-membered rings to the ground state. 

It is an important subject to elucidate the T-conjugation mode of cata 

condensed nonalternant polycyclic n-systems having more than one (4n+2)x 

conjugation loop. Verv recent Iv, we have synthesized cyclopent [elazulenide 

(k), cyclopentadienide cata-condensed azulene and proved the significant 

contribution of peripheral 14n conjugation. 1 In this communication, we wish 

to report the synthesis of azuleno[I,l-elazulene ($1, 2 
a new cata-condensed 

nonalternant tetracyclic hydrocarbon and its ?r-conjuffation mode. ,/--\ : - : d2.2 \ ,-* 
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The synthetic route of $ is shown in Scheme. 3 
Thus, 

[e] azulenide (t)l 

lithium cyclopent- 

reacted with chloroethylcarbonate in THF at -30°C to afford 

a mixture of l- and 3-carboethoxy cyclopent[e]azulenes (%), which was 

treated with n-buthyllithium and then with dimethyl-[5-dimethplamino- 

pentadiene-(2,4)-plidenel-ammonium perchlorate ($) 4 
in ppridine-THF to give 

3-fulvene derivative (t) as a blue solid. Heating of t in quinoline at 

180°C for 3h, followed by column chromatography (silica gel, dichloromethane) 

afforded 1-carhoethoxp- (%a: mp. 104-106°C) and 3-carboethoxy- ($b: mp. 

181-183OC) azuleno [2 ,1-elazulenes5 as greenish brown crystals in 2% and 6% 

yields from ,1, respectively. Treatment of $a (tb) with 100% phosphoric acid 
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In the l?C-NPlR spectra of both comnounds, the carbon signals of cyclopenta- 

dienyl (C1%3,3e ,12b ) and cpcloheptatrienvl rines (C6b,7Qll Ila) of $ appear 

at the higher and lower magnetic fields respectively cornpaGed with those of 

nzulene. This indicates the some contribution of polarized structure with 

cpclopentadienyl anion and cycloheptatrienyl cation at the terminal 5- and 

‘I-membered rings. In the electronic spectrum of t in dichloromethane the 

absorption bands appear at 246nm(log.e=4.14), 276(4.05), 324(4.22), 336(4.20), 

390(4.15), 414(4.40) and 438c4.50). The longer wave absorption continues to 

ca. 850nm, where azulene (<700nm) has no absorption band. 

2 
CF3C02H(D) 

7a 

+ 

7b 

In trifluoroacetic acid 

solut ionlo 

2 was protonated to form a reddish purple 

containing a mixture of 3H- and lH-azuleno[2,1-elazulenium ion (la 

and Lb, z 7a:Lb=3:1). 
11 

When used dl-trifluoroacetic acid, the H-D exchange 

of Ill2 proton occured simultaneously for both cations. 
12 

Therefore, it is 

considered that the protonation initially occur at Cl2 to give 12H-azuleno- 

[2,1-elazulenium ion, which rapidly isonerizes to thermodynamically stable 

ions 7a and 7b. 
% % 
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